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quaywalls  were  inspected  in  detail,  including  scraping  off  growth  and  products 
of  corrosion,  measuring  material  thicknesses,  and  taking  underwater 
photographs.  All  significant  evidence  of  underwater  deterioration  was 
recorded  and  the  condition  of  the  surface  and  abovewater  structure  was  noted. 

The  inspection  revealed  that  the  underwater  and  below  deck  portions  of  Pier  L 
were  deteriorated  to  the  extent  that  pier  usage  should  be  limited  until  a  more 
thorough  underwater  inspection  and  analysis  could  be  performed.  The  inspection 
of  Piers  V.  C,  D.  and  Q  revealed  that  portions  of  the  structures  were  in 
various  stages  of  deterioration  but  limitations  on  pier  utilization  were  not 
required.  However,  repairs  and  pier  utilization  procedures  should  be 
initiated  to  prevent  or  curtail  further  deterioration  which  will  result  in 
limitation  of  pier  capacity  in  the  near  future. 

Pier  A.  Wharf  T.  Wharf  B.  and  Mooring  BB-1  did  not  reveal  significant 
deterioration  requiring  replacement  or  repair:  however,  procedures  for 
utilization  and  maintenance  of  these  structures  should  be  institute  to 
minimize  the  causes  of  deterioration  affecting  the  other  waterfront 
structures.  In  general,  damage  to  minor  waterfront  structures  have  already 
been  noted  by  resident  inspectors  and  their  condition  was  not  included  in  this 
inspection. 
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EXECUTIVE  SUMMARY 


At  the  request  of  the  U.  S.  Naval  Station,  Guantanamo  Bay,  Cuba,  the 
Commander,  Naval  Construction  Battalions,  IJ.  S.  Atlantic  Fleet  (COMCBLANT) 
tasked  llndei  Kalrr  Ct ni :■  I  rue  I  i  on  Team  One  (UCi  ONI;)  to  conduct  an  underwater 
inspection  of  the  wa i er f ront  facilities  at  NAVSTA  Gi'MO.  The  Chesapeake 
Division,  Naval  I'acillties  lingineering  Command  (Cl IhSN'AVl'ACIiNCCOM)  was  in 
turn  requested  by  UCi'  ONE  to  provide  engineering  assistance  in  developing 
an  inspection  i>lan  and  to  pa  i-t  i  c  i  jiatc  in  the  inspection. 

-'The  underwater  i))spection  was  conducted  between  19  and  28  June  1979 
and  included  tlic  following  facilities:  Pier  V,  Pier  b.  Pier  Q,  Pier  C, 

Mooring  BB-1,  Pier  A,  Uiiarf  B,  hiiarf  T,  and  various  sections  of  ijuaywal  J 
between  the  piers.  A  rejiresentative  number  of  piles  or  sections  of  whaives 
and  quaywalls  were  inspected  in  detail,  including  scraping  off  growth  arid 
ju'oducts  of  coirosion,  measuring  material  thicknesses,  and  taking  underwalei' 
photographs.  All  signficant  evidence  of  underwater  deterioration  was  recorded 
and  the  condition  of  the  surface  and  abovewater  structure  was  noted. 

"I'iie  ins]>ection  revealed  that  the  underwater  and  below  deck  ]>ortiuns  of 
Pier  L  were  deteriorated  to  t!ie  extent  that  pier  usage  should  be  limited 
until  a  more  thorough  underwater  inspection  and  analysis  could  be  performed. 

The  inspection  of  Piers  V,  C,  D,  and  Q  revealed  that  portions  of  the  structures 
were  in  various  stages  of  deterioration  but  limitations  on  pier  utilization 
were  not  required.  However,  repairs  and  pier  utilization  procedures  should 
be  initiated  to  prevent  or  curtail  further  deterioration  which  will  result  in 
limitation  of  pier  capacity  in  the  near  future. 

Pier  A,  Wharf  T,  Wharf  B,  and  Mooring  BB-1  did  not  reveal  significant 
deterioration  requiring  replacement  or  repair;  however,  procedures  for  utiliza¬ 
tion  and  maintenance  of  these  structures  should  be  instituted  to  minimize  the 
causes  of  deterioration  affecting  the  other  waterfront  structures.  In  general, 
damage  to  minor  waterfront  structures  have  already  been  noted  by  resident 
inspectors  and  their  condition  was  not  included  in  this  inspection. 


PREFy^CE 


BACKGROUND 

The  Cliicl'  of  N;iv;il  Operations  (CNO)  ,  in  reference  (1),  assigned  to 
UCT  ONE  tlie  respon^^  i  h i  1  i  ty  for  the  underwater  inspection  of  waterfront 
facilities  over  a  1 uo  and  onc-lialf  year  period.  This  assignment  included 
an  inspection  ol  llie  facilities  at  NAVSTA  GTMO  which  had  previously  been 
requested  by  reference  2.  A  detail  from  UCT  0\'E  became  available  to  under¬ 
take  tliis  inspect  Hin  work  during  the  .lune-July  1971)  lime  frame  due  to  the 
cancellation  ot  a  ]  i  j  i.\' i  ou  s  1  y  schethiled  ))roject.  Tli  i  s  iletail  was  availalile 
on  18  June  lll/l)  and  it  was  estimated  tliat  the  uiulerwater  inspection  could 
be  completed  in  a  throe  to  four  week  period.  Accordingly,  by  reference  , 
CONUJU.ANl'  tas.ked  IICI  ONf  to  perforin  the  Ciu.ini  .uiaino  I'.ay  facilities  ins)ietlion 
during  this  period. 

lly  refeieiice  4,  UCT  ONI:  requested  from  Cl IhSNAVIACl-.NCCOM  tlie  on-site 
engineering  support  necessary  for  developing  an  inspection  plan  and  for 
participation  in  the  insjtection.  Additionally,  by  reference  5,  NAVSTA  CTMO 
was  I’equested  to  jirovide  a  small  boat  with  outboard  motor,  a  2  1/2  ton  truck, 
and  dive  locker  suj'port  in  the  event  that  UCT  ONIi  gear  failed  to  arrive  at 
Guantanamo  Bay  in  time  for  the  underwater  inspection. 

INSPECTION  PRIORITIES  AND  PROCEDURES 

The  Chesapeake  Division,  Naval  Facilities  Engineering  Command  was 
requested  by  Underwater  Construction  Team  One  to  provide  assistance  in  develop 
ing  an  inspection  plan,  to  participate  in  the  underwater  facilities  inspection 
and  to  write  the  final  inspection  report.  The  inspections  began  on  the  19th 
of  June  1979  and  the  inspection  team  departed  the  Naval  Station,  Guantanamo 
Bay,  Cuba  on  the  28th  of  June  1979.  Upon  arrival,  a  meeting  with  the  Public 
Works  Center  personnel  established  the  following  priorities  for  pier 
inspections: 

1.  Pier  V 

2.  Pier  L 

3.  Pier  D 

4.  Pier  Q 

5.  Mooring  BB-1 

6.  Other  waterfront  facilities  as  schedule  permits 
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'I'lio  ;iri.'a  c.ovcrvil  l)y  Llicbo  inspi  Jlioii:.  is  illustrated  in  tlie  CcMieral 
Area  Location  Map,  i'igure  1,  which  sliows  Pier  Q,  the  only  pier  that  was 
inspected  on  tlie  l.ccwaril  Side  of  ('>uanlaiia»io  liay.  1-acilities  that  were 
inspected  on  the  Windward  Side  are  shown  oh  the  Windward  Side  Pier  Area  of 
Figure  2. 

After  reviewing  available  drawings  and  a  previous  inspection  report, 
reference  (G) ,  and  having  a  conference  with  on-site  iiersonnel,  a  final  inspec¬ 
tion  plan  was  c  si ahl  i slied .  The  insjicction  consisted  of  the  following  pi'o- 
cedures : 

o  Deten.iine  tlie  general  condition  of  the  underwater  portions 
of  the  piers  and  wharves. 

o  Establish  the  prevalent  mode  of  deterioration  and  inspect 
a  representative  number  of  piles  or  sections  of  wharves 
and  ({uaywa  11s. 

o  Inspect,  in  detail,  readily  apparent  forms  of  extreme 
deteri oration . 

o  Obtain  photographs  of  deterioration. 

0  Note  condition  of  surface  and  above  water  structure. 

The  pile  numbering  system  used  in,  this  report  designates  the  first  bent 
away  from  shore  as  Bent  No.  1  and  the  piles  in  each  bent  are  labeled  A,  B,  C, 
...  from  left  to  right  while  facing  away  from  the  shore.  Some  of  the  photo¬ 
graphs  for  Pier  L  are  mislabeled  as  Pier  V  but  the  figures  are  labeled 
correctly. 

FORMAT  OF  FACILITIES  UNDERWATER  INSPECTION  REPORT 

This  report  describes  the  results  of  the  underwater  facilities  inspec¬ 
tion  at  the  Naval  Station,  Guantanamo  Bay,  Cuba.  The  underwater  inspection 
was  conducted  by  the  Underwater  Construction  Team  One  based  at  Little  Creek, 
Virginia.  This  preliminary  inspection  demonstrates  the  necessity  for  a  more 
thorough  underwater  inspection  and  structural  analysis.  For  each  facility 
inspected  there  is  given  a  general  inspection  plan,  photographic  details  of 
the  observed  problems,  a  tabulated  or  written  description  of  the  observed 
deterioration  or  damage,  and  a  series  of  recommendations  as  to  conditions 
that  should  be  corrected  in  each  facility.  Additionally,  there  are  given  a 
set  of  conclusions  and  recommendations  applicable  to  all  facilities  relative 
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to  Ilia  1  lit  (.'iianc  c  ul  i  iconis  and  iutiiro  j  iisii(j\.  l  i  on  rcqu  i  roiiiont  s  and  jiroccdures 
Tlie  extent  of  d.iiii.i  i;e ,  iiietliods  of  rejiair,  and  repair  priorities  are  beyond 
itie  scope  of  this  report;  the  treatment  of  lliese  subjects  requires  a  more 
detailed  underwater  insjiection  and  priority  scheduling  and  funding  by  the 
fac i 1 i ly . 


PIER  V  (VICTOR) 


DESCRIPTION 

I'icr  V'  is  .'ill  oiien-typc  re i n forcc-d  concrete  pier  that  is  aj)proxiir,;itcly 
llHl.S  Tri't  li'ii!',  iii'l  '  n  I'li'l  Ki‘l<'.  Tlie  com  ri-li'  iic.'iiii  .itid  dec),  ■>  I  lin' I  o  re  is 

suj)portod  on  pi-  mi-i  leinrurced  concrete  piles  arranj;ed  in  sixty-four  bents 
witli  eleven  Ik  irln.’,  jiilcs  ;ind  one  h.'itter  jiile  |)ei’  bent  ns  sliown  in  I'iy.urc  5. 
Also  i  1  lust  in;  e.i  in  I'i^ure  5  is  tlie  ])ile  designation  s\'steiii  used  in  the  foile 
iny  i  1  1  ns  t  r,i  t  1 .  a iii.i  I'ti-ilc-s. 

INSPECTION  KESUL  fS 

TIk'  uiul  e  rsa  L  V.' j'  inspection  rove.'iietl  tiiat  the  eunci'ete  was  'pall'i.;  froiii 
most  of  tlie  sti'jctural  aieiiibers,  and  that  tlie  reinforciny  h;irs  were  LXja  m.cl. 
Typical  examples  of  tiie  concrete  deterioration  underwater  are  shown  in  i  nc- 
following : 

o  I  i go  res  4,  5,  and  6:  Vertical  cracks  in  piles  21K  at  12  feet, 

41A  at  1  r>  feet,  and  C4K  -  depth  not  noted. 

o  I'iyures  7  and  8:  Horizontal  cracks  in  pile.s  G4A  at  15  feet, 
and  <1  1  (;  ai  dl.  feet. 

o  figures  ‘),  10,  and  11;  General  spalling  on  piles  lOK  at 
25  feet,  57G  at  5  feet,  and  BP-43H  at  1  foot. 

o  Figures  12  and  13:  Complete  exposure  of  reenforcing  bar 
on  piles  6411  and  64K  -  depth  not  noted. 

The  location  of  some  of  these  damaged  areas  can  be  envisioned  by  reference  to 
Figure  15A  which  is  a  cross  section  of  Pier  V. 

Various  portions  of  the  Pier  V  fender  system  require  repair  because 
of  tlie  mechanical  damage  caused  by  ship  impact.  This  damage  is  listed  in 
Table  VI. 

CONCLUSIONS  AND  RECOMMENDATIONS 

The  practice  of  securing  the  fender  system  directly  to  the  bearing 
piles  will  cause  early  deterioration  of  the  concrete  piles.  The  future  utili 
cation  of  Pier  Victor  depends  upon  the  rate  of  progressive  deterioration  of 
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O  FENDER  PILE 


BATTER  PILE 


STANDARD  CONCRETE  PILE 


PIER  L  (ulMA) 

DESCRIPTION 

Pier  L  is  an  o])cn  -  type  reinforced  concrete  pier  apjjroxiniately  60  feet 
wi<lc  and  64'1  i'lrt  liaii;.  i’lie  pier  is  siipimrted  by  steel  li-piles  arranged  in 
81  bents  witli  se\ in  bearing  piles  and  two  batter  piles  per  bent.  The  piles 
arc  presently  i>,:ilial]y  i>rotected  by  a  wooden  fender  system  tliat  extends  to 
the  vicinity  of  il.t  mean  low  water  line,  wliere  intact,  and  b>’  concrete  col¬ 
lars  that  extend  a  pp  i  ox  i  ma  t  e  1  y  three  to  fiiiir  feet  above  and  to  two  feet 
below  the  mean  low  .'..aer  line.  The  arrangement  of  siijJport  and  batter  piles 
is  shown  in  l-igure  id  together  with  the  a  1  piha -niimer  i  c  designation  of  the 
various  piles  discussed  below  and  in  Table  LI, 

INSPECTION  RESULTS 

The  gcncriil  condition  of  Pier  Lima  can  be  described  as  follows: 

a.  The  ujipcr  and  lower  portion  of  the  reinforced  concrete  collars 
appear  to  be  in  good  usable  condition. 

b.  i'he  (\nder  systems  have  been  systematically  destroyed  by 
combiiK'd  acl  ions  of  mechanical  mi.sbaps,  exleiu.ive  limnoria  iiltack,  wind 
and  wave  action,  and  floating  debris. 

c.  The  concrete  jackets  that  have  been  placed  on  the  H-piles  to 
provide  protection  in  the  tidal/splash  zone  are  either: 

o  cracked  by  the  expanding  forces  of  the  corroding  H-pile; 
o  accelerating  the  corrosion  process  of  the  H-pile; 
o  providing  limited  or  no  protection  to  the  H-pile; 
o  missing  entirely. 

d.  The  steel  H-piles  that  were  inspected  are  severely  deteriorated 
by  a  process  resulting  in  layered  corrosion  (Figures  15-17).  The 
laminations  appear  to  be  a  form  of  iron  oxide  that  develops  on  the  steel 
and  progressively  forms  subsequent  layers  as  pits  form  in  the  oxide 
coating  and  let  moisture  into  the  interface.  These  oxide  coatings  cither 
remain  intact  or  are  removed  by  the  impact  of  debris,  the  wave  action,  or 
the  excessive  accumulation  of  corrosion  products  between  oxide  layers. 

A  representative  sampling  of  the  piles  over  the  entire  pier  was 
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examined  to  see  if  the  condition  prevailed  throughout  the  structure.  Batter 
piles,  or  piles  with  readily  apparent  problems,  were  also  inspected.  Ninety 
^  piles  of  the  approximately  729  H-piles  supporting  Pier  Lima,  were  inspected. 

Of  these  ninety  piles,  seventy-eight  were  determined  to  be  deteriorated  to 
the  extent  that  only  minimal  support  can  be  provided  by  the  H-pile.  Typical 
examples  of  the  H-pile  deterioration  are  provided,  as  follows: 

» 

o  Figure  15;  Deterioration  is  in  the  final  stages  and  only  a 
thinned  piece  of  metal  or  a  single  oxide  lamination  remains, 
o  Figures  16  and  17:  Separation  of  laminations  as  corrosion 
p  product  expands. 

Additional  designations  of  damage  or  deterioration  are  given  both  in  Figure  14 
and  in  Table  LI. 

CONCLUSIONS  AND  RECOMMENDATIONS 

» 

The  utilization  of  Pier  L  should  be  severely  reduced  or  eliminated 
until  a  detailed  diver  inspection  can  be  performed  to  evaluate  the  extent  and 
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NOS.  M2  WERE  IN  SATISFACTORY  CONDITION. 

severity  of  (.letor iorat ion .  It  is  recoiiuiiencled  that: 

o  Tlie  concrete  collars  be  removed  fj-om  Die  11-piles  and 
replaced  with  an  effective  system. 

o  An  effective  fender  and  batter  pile  system  be  designed 
and  maintained  to  provide  adequate  protection  to  tlie 
pier  structure. 

o  The  connections  between  the  concrete  cap  and  stringer 
support  system  be  repaired  to  enable  the  li-piles 
adequately  to  support  the  pier. 


(MER  D  (C»ELT  A) 


DESCRIPTION 

Pier  I)  i an  C)j)eri-t)f)e  reinforced  concrete  pier  tliat  is  apj>rox i mately 
295  feet  .villi  a  vai'yiriji  width  from  14  to  50  feet.  Tlie  concrete  cap  and 

deck  structure  is  apported  on  precast  reinforced  concrete  piles  arranged  in 
thirty  bents  i.  ■  ii  a  i  n  i  nj;  a  varying  number  of  piles  witii  a  laa.'iuium  of  four 
bearing  piles  uKi  i  im..  1. alter  piles  per  lieiit.  lliis  a  rrangt.  j.icnt  ,  together  with 
pile  desig.nai  1  'If ,  if,  sIriwh  in  1-igui‘e  IH. 

INSPECTION  RESUL  I  S 

’I'lie  uiuK  rv.a  I  er  etuidition  of  tlu-  piles  hiluw  llie  mean  low  water  line 
apjicars  good.  Tiu'  divers  did  not  find  any  underwater  deterioration  wiilcii 
would  he  tiet  r  i  .iK-nt  a  J  to  the  overall  structure.  llie  concrete  ]>jJe  caps, 
the  deck  supjiort  stringers,  and  the  fonder  system  are  deteriorated  and  should 
1h-  repaired.  iyi'ical  examples  are  sliown  in  the  following: 

o  I'igurc  19:  Exposed  reinforcing  bar  of  pile  caps  and 
stringers. 

o  l  ig.ure  l.’O:  destroyed  fender  system. 

0  Figure  21:  I-ungus  rot  of  fonder  pile  lop  and  anodic 
degradation  of  cleat. 

o  Figure  22;  Destructive  camel  system. 

o  Figure  23:  Deteriorated  repair  of  pile  top  and  stringer. 

o  Figyrc  24;  Limnoria  attack  and  fungus  rot  of  dolphin  piles. 

Areas  of  deterioration  can  be  determined  by  reference  to  Figure  24A. 
CONCLUSIONS  AND  RECOMMENDATIONS 

Future  utilization  of  Pier  D  will  dejicnd  upon  the  rate  of  progressive 
deterioration  of  the  pier  structure.  It  is  recommended  that: 

o  Repairs  to  the  deteriorated  concrete  be  initiated,  as  soon 
as  possible. 
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FIGURE 


o  The  present  system  of  floating  wood  camels  be  removed  from 
contact  with  the  pier  and  that  a  camel  system  be  designed 
and  installed  in  a  manner  that  is  not  detrimental  to  the 
structure. 

o  The  fender  system  be  repaired  and  maintained  to  prevent 
destruction  of  the  pier  support  system, 
o  The  pile  tops  be  treated  and  capped  to  prevent  fungus  rot. 
o  Dolphin  piles  be  removed  or  repaired  and  protected  to 
prevent  degradation  by  limnoria  attack, 
o  Deck  hardware  be  protected  by  isolation  or  protective 
coatings  applied  to  prevent  accelerated  degradation  by 
concrete.  Deck  hardware  degrades  because  it  is  anodic 
to  the  passivated  steel  within  the  adjacent  concrete. 
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PIER  Q  (QUEBEC) 


DESCRIPTION 

I’jfi'  Q  is  an  oiicn-t  y])0  timber  pile  jiior  .-qiprox  i  matcly  180  feet  in 

leiij’.lli  aiul  li  I  I  V-  iiU-  loiatcd  dm  t  lie  I.eewaial  ,'iide  of  1  iua  ii  I  a  iiaiiio  liay.  i  lie 

timber  deck  is  ■  r:  ed  by  timber  piles  ai-iaingc-d  in  1 bents  with  four  bear¬ 
ing  piles  and  n-.o  to  "our  hatter  piles  i>er  I.ent  as  shown  in  figure  25.  The 
pi-'r  is  prt'teC.'il  i.y  four  timber  and  steel  iloliihins  and  a  timber  fender  sys¬ 
tem.  Overall  \  iov  of  I'ier  Q  are  j'rovided  in  r-ii'.ure  26. 

INSPhC I  ION  KLSUL  I S 

The  creesoted  timbers,  utilized  as  bearing  and  initter  jiiles,  ai'e  iegin 
M  i  itg.  to  show  (  I;  I  I  •  I  I  Cl,  (  f  1  (  I  i  iiiiK  1  r  i  .1  ;i  (  t  .u‘  k  .  I'  i  I  es  in  I  ho  1 1  ro  I  cc  1  i  I'o  dc  1  |  ,|i  i  n 

have  exjier  i  enci.  d  iujuj‘-ylu^ii:ing  and  some  of  tiic  jiiles  have  sejiarati-d.  liie  toji 

of  the  pier  fcrider  piles  and  the  timber  piles  in  the  dolphins  are  being  seri¬ 
ously  degraded  by  fungus  rot.  Typical  examples  of  the  deterioral  ion  are  sh",', 
in  the  following; 

o  Figure  27:  Hour-glassing  of  piles  Bent  11,  Bent  12,  and 
lU'iit  I  ()  b.itter  jiiles, 

o  Figure  28;  Fungus  rot  of  fender  piles. 

o  Figure  29:  Degradation  of  dolphin  jiiles  by  limnoria. 
attack  showing  hour-glassing  and  complete  separation. 

CONCLUSIONS  AND  RECOMMENDATIONS 

Future  utilization  of  Pier  Q  will  dejiend  on  the  rate  of  progressive 
deterioration  of  the  pier  structure.  It  is  recommended  that; 

o  Repairs  to  dolphin  piles  be  initiated  as  soon  as  possible  to 
prevent  damage  to  the  pier  structure. 

o  Repairs  to  the  underwater  portion  be  initiated  to  prevent 
further  deterioration  of  sound  piles, 

o  Pile  tops  be  coated  and  capped  to  prevent  fungus  rot. 
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PIER  C  (CHARLIE) 


DESCRIPTION 

Pier  C  is  an  ojicn-lype  pier  370  feet  long  and  34  feet  wide.  The 
concrete  cap  and  dia  k  sliuctnrc  is  suj>j>ortetl  hy  twenty-five  bents  wi  tli 
four  bearing  pile;,  and  two  batter  piles  per  bent.  The  ])iles  are  pre-cast, 
reinforced  coiuia  ie  jMles  .ij)j)roxii:iately  sixteen  inches  scjuare  ;is  sliown  in 
Figure  30. 

INSPECTION  RESULTS 

Where  tlie  jules  or  portions  of  caps  and  stringers  have  been  repaired 
tlie  concrete  sections  liave  an  increased  cross-section.  The  underwater 
inspection  revealed  tliat  tliere  was  some  bleeding  from  seawater  penetration 
to  interior  I'c  i  n  I  ore  i  iig,  steel  in  bents  1,  7,  and  9.  Between  Bents  17  .and 

18  the  deck  girder  is  cracked  and  some  spalling  is  evident  throughout  the 

structure.  The  concrete  over  the  steel  fender  piles  is  removed  by  the  com¬ 
bined  action  of  corrosion  and  the  flexing  of  the  fender  pile.  The  sheet 

piling  that  surrounds  tlic  area  adjacent  to  the  end  of  Pier  C  is  severely 
deteriorated  at  the  toj)  .and  bottom,  and  jiortions  of  the  underwater  sections 
are  missing.  Sufficient  fill  behind  the  slieet  piling  has  been  removed  to 
cause  visible  sinking  at  the  fill  surface. 

o  Figure  31:  Deterioration  of  top  portions  of  sheet 
piling  and  soil  subsidence. 

o  Figure  32:  Spalling  of  concrete  at  fender  tie-rod  connection. 

o  Figure  33:  Spalling  concrete  cover  of  fender  piles. 

These  areas  of  deterioration  may  be  identified  by  reference  to  the  pier 
cross-section  shown  in  Figure  33A. 

CONCLUSIONS  AND  RECOMMENDATIONS 

Future  utilization  of  Pier  C  will  depend  on  the  effective  repair  of 
the  deteriorated  portions  of  the  structural  portions  of  the  pier.  It  is 
recommended  that : 
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MISCELLANEOUS  FACILITIES 


MOORING  BB-1 

Mc>orin^  HH-]  consists  of  two  sJicct  ]>i]c'  coissojis  locHtcd  iijiproxini.'itcly 
300  foot  Jijnirt  .  lu  tuioii  tlio  two  caissons,  a  concrete  deck,  32  feet  wide,  is 
supported  by  apju o  i.i.nVcly  20  bents  with  four  boarinj;  piles  and  two  batter 
piles  per  bent.  iiic  batter  and  bearin};  piles  consist  of  steel  ll-piles  thiit 
;ire  jiruLected  b>’  a  laiinioii  fender  jiile,  wales,  and  ciitjcks,  figuro  3'1 .  beteri- 
oration  of  the  !!-]iiles  and  sheet  jiiles  is  minimal  ;uid  limnoria  attack  is 
bei;innin}4  to  sliow  on  the  wooden  si-ction.s  of  the  mooring. 

PIER  A,  WHARF  B.  WHARF  T 

The  underwater  portions  of  Pier  IVlnirf  II,  and  Wharf  T  sliowed  no 
significant  deteriortition.  i’iiese  waterfront  structures  appear  to  have  been 
recently  repaired  and  arc  in  good  condition. 

QUAYWALL  DETERIORATION 

At  several  locations  between  Carinso  Point  and  Radio  Point,  the  quay- 
walls  have  been  completely  undermined  because  the  supporting  fill  has  been 
waslied  away.  b.xtreme  extuiijtles  are  sJtown,  as  follows: 

o  Figure  35;  Quaywall  between  Pier  V  and  L 

o  Figure  30:  Cement  slabs  behind  quaywall  between 
Piers  C  and  D. 

These  quaywalls  cannot  protect  the  fill  that  supports  the  cement  slabs, 
asphalt  surface,  etc.,  and  should  be  repaired  if  the  area  behind  these  walls 
is  to  be  utilized. 
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GLNERAL  CONCLUSIONS  ANO  RECOMMENDATIONS 

WATERFRONT  FACILITY  INSPECTION  RECORDS 

For  effective  utilization  of  waterfront  facilities  inspection,  precise 
records  of  tlie  j'.i-t,  jucsciit ,  .iiul  ant  ic  ij>:iled  fultire  condition  of  cacii 
structure  sliouJd  he  i  nta  ined .  All  plioLograplis,  slides,  and  sketches  sliould 
have  a  small  sign  designating  the  pier  or  wliarf  location  along  the  jiicr  or 
wliarf,  and  dcjitli  or  vi.i'lical  position.  Other  designations  wliicli  accurateUv 
describe  the  location  of  all  waterfront  structures  should  be  c-st  abl  i  slied  by 
tile  fiicility  and  li.aintained  in  all  records.  As  ti  iiiininuim,  the  following  ilala 
should  be  assembled: 

o  Up-to-date  simple  schematics  that  disclose  the  location  of 
each  pile,  quaywall  section,  surface  condition,  etc. 

0  The  location,  type,  and  severity  of  any  deterioration  that 
is  located  in  all  inspections. 

o  Photographs  which  document  the  type  of  deterioration,  the 
progression  of  tlic  deterioration,  and  the  repair  of  each 
pile,  quaywall  section,  or  fender  system. 

o  Official  as-built  drawings  including  drawings  utilized 
for  repair  and  new  construction. 

o  Specifications  for  repair  of  waterfront  facilities. 

The  availability  of  these  data  will  enable  the  facility  to  schedule  maintenance, 
repair,  and  inspection  so  as  to  ensure  maximum  utilization  of  a  waterfront 
facility  with  minimum  cost  and  effort. 

FUTURE  INSPECTIONS  AND  REPAIRS 

On  the  basis  of  the  underwater  inspection  of  the  waterfront  structures 
at  Guantanamo  Bay,  Cuba,  the  following  conclusions  are  reached: 

o  Underwater  inspections  should  be  performed  by  divers  on  a 
regularly  scheduled  basis  in  order  to  verify  or  locate 
structural  deterioration  and  to  identify  maintenance  require¬ 
ments  in  a  timely  and  cost-effective  manner. 
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O  |{(.•l).l  i  IS  lu  lilulilK.illT  St  I'lK' 1 1;  I  o;.  -.Ii.inlil  1)0  iIc’S  i  JillCil  for  the 
oiiv i  1  iJMiiii.  Ill  ;ijk1  iiistalloil  umior  olCootive  (luality  control 
to  verify  compliance  with  specified  .application  j)rocedures. 

GENERAL  RECOMMENDATIONS 

Specific  n  coiiiiin  iidat  i  ons  have  previously  been  jirovided  for  each  struc¬ 
ture  inspected.  iln-  lollowinp,  ijeiieral  recoininenda t  i ons  apply  to  all  of  the 
utilized  waterfront  facilities: 

o  Detailed  underwater  ins])ections  should  he  selieiluled  for  all  facili¬ 
ties  in  onler  to  establish  the  extent  of  underwater  damage  and 
dot  (.  r  M I  ra  1  i  on  ,  the  re(iui  rements  fur  repairs,  or  the  need  to 
de-rati'  liie  facilities  for  daiuage  control  or  safety  reasons. 

o  Repairs  to  the  waterfront  facilities  should  l)c  scheduled,  as 
needed,  to  pievent  lurthcr  degrad.ation  of  facilities  and  to 
avoid  safety  problems. 

o  Procedures  or  warnings  concerning  constraints  on  the  docking 
at  piers  and  wharves  should  be  provided  to  all  vessels 
utilizing  tlic  facilities  in  order  to  prevent  inadvertent 
median  i ca J  J.'iiiiagc . 

0  Utilization  of  piers  or  fenders  which  have  been  damaged  should 
be  minimized  until  repairs  have  been  completed.  Docking  which 
impacts  directly  onto  the  piling  should  not  be  allowed;  and  tempo¬ 
rary  fendering  or  camels  should  be  provided  where  permanent 
fenders  have  been  destroyed  and  are  awaiting  repairs. 

o  A  minimum  of  three  and  one-half  inches  of  appropriately  mixed 
concrete  or  grout  should  be  applied  to  cover  any  reinforcing 
bar  or  mesh  in  any  repairs  or  pier  deck  beams,  pile  caps,  or 
pile  protective  covers. 

o  With  respect  to  Pier  L,  utilization  should  be  reduced.  As 
recommended  in  reference  7,  an  engineering  inspection  and 
repairability  assessment  should  be  undertaken  immediately  to 
establish  repair  requirements  and  interim  de-rating  criteria. 

(These  recommendations  were  implemented  and  the  results  are 
reported  in  reference  8.) 
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